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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a new quinoxaline derivative by which 

brightness of organic electroluminescent elements and efficiency of 

luminescence thereof can be heightened and long life of these elements can 

be attained by improvement of deposition of electrodes and to provide an 

organic electroluminescent element utilizing the derivative. 

SOLUTION: This new quinoxaline derivative has a specific structure. This 

organic electroluminescent element has an organic luminescent layer or an 

organic luminescent layer composed of a plurality of layers containing an 

organic luminescent layer between a pair of electrodes and contains the new 

quinoxaline derivative in which at least one layer of the organic compound 

layer has the specific structure. 
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tf>n-hfe, +YXhft, LB^i:©^»CD»^t 
LTClStt. 4*fc*(|Rtt&^a». IStt5nm~5fi 

-S i C<E>IE?L&A#£K nSo-Si, nia-Si 
CO«^aA«^5-^aAStCfflU^^t*tT^. m 
*J£> S^B8W0 9 0/0 5 9 9 8 (C|M!^£tlT^& 

[0 0 3 0] *^^©#t8EL^S^T-5» 

T, »*L<tel 0~2 0 0 nmODigfflGDgUPtC&SJ; 

Jl&AJI. 583fcB, ffaAI©ttft)0^&'5»I4)g 
[0 0 3 1] IffliMW^itL-Ttt. wte«ip<7. 
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mm, ft?mmmc>mit)ti-rz>&&mm. ^-smmun 
\z&r>mti.z>&* -mzx-htiom&gis o~4 0 0 
t:, n&mi o-~io"Pa, ^»jsso. 01-5 

Onm/9, l«S-5 0~3 0 0t. |Jl5nm~ 

*o>±.\zmmmw%fr*>t<s.z>nmz. um^ 

T»S L<«5 0-2 0 0 nm<Dl&mv>mm\Zt£Z>&.? 
fc. fclxtf. ^*^X/W*U>y&£<9#&KJ;»3S* 

ie?lsea$mjSH, mmv>m\zwm.rz>z\t%vim-i:$> 

[0 0 3 2] -M©m@ra<CIE7LaA», 38ft 

Jf, m^aAe$:jg^$ti-fc}gT*^Jt3?-B-fe^S/^ 

All/ — )U, 7$*JJj— #*-K i|?U7UU- K #UI 

x\tz\(D®wifrt>mmmT.mz£t)mm& 
fsjc^tirx^iiiL, ^(vtizmMmmnfrztezm 

\z. ts z\z&ftm j pm :: f-&Am<z>ttmttsiZ>m?ttm& 
m^mmv, t<D±.\zmmmmmt^t^nm^m^ 

[0033] ^(D^^izLxm^nrz^mEhmf-iz. 
w.ffimBE&%itmTz>m&iz\3.. 

ttiLT*JE3-5 0 Vga^EpiiPt-^xi:. fg3fc^«8y 

^o-as^: (i) 7?*$n^^/^-9-u>ii«fls©^ 
»m&uT\zmm^-2>&. *mw\tz\ti<z>o>m\z&^T 

[ft 3) 



( 8 ) 
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(1) 




(2) 




0> 








(5) 




(6) 




(7) 













CIO) 




no 




(12) 








0* 





[0 0 3 4] 
Kb 4] 



[0 0 3 5] 
lit 5] 



17 







(27) 




(28) 




(29) 




(30) 




(31) 




(32) 





10 0 3 8] 

£riE**m (i) ) 

•2, 3-t*x (4' -ynt7i-;w +y^-y-y> 

4, 4' - v^D^E^>>?;U5. Og (14mmol) 
. 1. 2-7irU>i;7S>l. 5g (14mmo 
1) <Sr7;UJ'>^X|IH^TT. X^y — )l>2 0 5 'J 'J 
yh;i/*T?. 3. 5^Jnf^SS!tLfc. jxl£*S7&. 7> 
J1U ^^nfc^^^x^y-^Tifc^b. 2, 3-tf 
X (4' -yp^xXJW *y*tf'.J>5. 5g OK 
f93%) 

•<b£#j (l) co^fiK 

2, 3 -fx (4* -7nt7irW *y*-9-'J> 
2. Og (4.5 mmo 1) . 1 U>J$o>Wt 
2. Og (12mmoI) . f h7+X ( h 'J7iZJl 
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STFTv 1, 2-y^h*->X^>5 05 l J'J7hJM: 
^^b> 2. 0M^^hU^A7K^2 0 $ U 'J yh 
(4 0mmo 1) £te)X.T\ 7B$p B ^Jj0f^S8itLfc. E 

*1. 8g (1R^7 5%) S^fc. VXX 

(MS) DftlBft:^« (D t* 

•9. »f!5 3 4. 2 1ICML, M/S=5 3 4T*9 
10 ofc. 

' H-NMR (CDC I, , TMS) , 7. 3-7. 6 (m, 1 2H) . 7. 7-8. 0 (tn, 1 2H) , 8. 
26 (m, 2H) 

[0 0 3 9] %f&^mm2 at^m (8) ) 

(8) (Dfitii. 

(8) 2. lg (iRip8 7%) c©t© 
MS»«fO^. M$iit<&®> (8) »fl 
5 3 4. 2 1IC2JU M/S=5 3 4T*ot. 
20 NMRSISSfTofc.t^^. «TCO^*T*ab-pfc. 

1 H-NMR (CDC1, , TMS) , 7. 48 (m, 2H) , 7. 6-7. 9 (m, 22H) .8.22 
(m, 2H) 

[0 0 4 0] tH&$ZMM3 (ittt® (2) ) 

• 1, 2 - fX- (4 -±7^l/>- 1 — f;|/-7i- 
;P) -X^>-1, 2->?^-><D^fig 

4, 4' -S^Dt^OvJl^. Og (5. 4 mmo 
1) . l-t7^l/>#0>82. 4g (14mmo 
1) . ^h^^X (hU7i-Jl-*X7^» /I^S?^ 
AO. 2 5 g£7;PrJ>#X#fflmTT, h;H>5 0 
30 5 'J 'J y h;Hr»A»L. 2 . 0 MKKt h U ^A*jgF& 

2 0 5 U »J y h^^iD^-fc. flT. 4 fltraJof&StS L 

enfc^^Srx^y-;p-x?^b. 1, 2-tTX- (4 
-^-7'^i/>- l — f;i/-7ir;i/) -x^>-i, 2 
-i>*y2. 5g 0K$9 9%) £*tfc. 

• it^m (2) 

1, 2 - fx- (4-i-y^\y>- i — f;i/--7iX 
;P) -X^>- 1 , 2->>:t>3. lg (6.8 mmo 

40 1). 4, 5-v*^;i/- 1. 2-7iZU>77S> 
0. 9 2g (6. 8 mmo 1 ) SrX^y — ;U3 0 5 >J U 

U «6ttfc£yi£x^y--;i/^ife^u -ft^#i (2) 

2. 7g (JR^7 2%) dtf>fc(Z>«. MS^#r 
W^m, Hlii2^«J (2) »fI5 6 2. 2 4 
IdfcfU M/S = 5 6 2-Cfeo/c. NMRSS^S- 

' H-NMR (CDC1, , TMS) . 2. 54 (s, 6H) , 7. 3-8. 0 (m, 24H) 
[0 0 4 1] ■£ititmMM4 Utfito (4) ) 
50 (4) <D&m 



19 

^nmM3tZ^T. 4. 5 1. 2-7 
i = l/>v7S >(DRt>OiZ, 2, 3-y'75/t7i' 
l^>*fflUfc^«|S|«|{CLT, Q&m (4) 3. 4g 
OR* 9 5%) :®t>fflH MS^CD^*. 

WEftl^* (4) ^fi6 3 4. 2 4lC*]U 

M/S = 6 3 4T*SoL £Ac, NMR$]5££fr^>fc<i: 

' H-NMR (CDCU , TMS) , 7. 3-7. 7 (m, 1 4H) , 7. 8-8. 0 (m, 1 OH) , 8. 
15(m, 2H),8.8(s,2H) 

[0042] &f$.&mms at&m (5) ) 

• it^tyi (5) OS 1$. 

-&^SIia^J3»Ci3^T. 4, 5-5**^-1, 2-7 
irl/>-;7S>®ftbDIC. 9, 10-^75/^7 

$>u>&m^fz&LM*mmizLT. its® (5) 3. 5 

g 0K*8 2%) Zmtz. £©t><Dte. MSftffiCDtg 

Wlfcit&VO (5) ^16 3 4. 2 4lC*t 

U M/S = 6 3 4T&o7t. NMRlBl5££fTO 
fz£Z\Z. UT<Dt$g:T° fritz, 

1 H-NMR(CDC1, , TMS), 7. 4-7. 7(m, 10H), 7. 8-8. 1 (m, 18H), 8. 
75 (m, 2H) 

[0 0 4 3] £jt&S!J60iJ 6 (it&Vo ( 3 ) ) 
•6, 7-y^Dt-2, 3-fcfX- (4-^7^l/> 

- 1 —f)i>-7x.-M *y*-tnj ><D&f& 

1, 2 -b*X- (4-t7^1/>-l--f;[-7ir 
JP) -X^>-1, 2->>;*>2. Og (2. 9mmo 
1) . 4, 5-S?:7cHE-l, 2-7i-U>->7S> 
1. lg (4. 3mmo 1 ) 2 0 5'J 'Jy 

h;p*pT. 2 4P#p B iiinl^SMLfc. e«»t«. 

D*-2, 3 - t'X- <4-^-7^l^>-l — f;P-7 
j:-;U) */*+MJ>2. 8g OK* 9 9%) 

•it-Sty) (3) 

6, 7-^^D^E-2, 3-tfX- (4-l-7i?\/>- 
1 — f;i/-7ir;|/) */^1)-'J>2. 8g (4 0mm 
ol) , -7 3L—)l#n>mi . 3 g (1 1 mmo 1) . 
^DDfcfX (hU7j:X;l^7fsX7^» A7y->A 

0. 1 3 g^7-;Prf>^x^ffl^TT. 1. 2-zS*V 
*ri'X.i7>3 0 5 U U v b)ltzmfrl>. 2. OM^lt 

h »j i 5 5 u u y h)v&imxT. 6mfflmm 

fc. #£n7ci&Ji£x^/--;|/T}Sfc?£U ft^tt (3) 



11 ) #B82 0 0 3-4 0 8 7 3 

20 

2. 6g OR* 9 4%) $-f#fc 0 MSM 
flS^tt (3) T&D. »fi6 8 6. 2 7t» 
U M/S=6 8 6tf*ofc«. NMRSd^^fro 

' H-NMR (CDC 1, , TMS) , 7. 1-7. 3 (m, 10H) , 7. 3-7. 6 (m, 10H) , 7. 
7-8.0(m,12H),8. 34(s.2H) 

[0044] mmmmmi 

2 5mmX7 5mmXl. 1 mmiP© I TOS^«gft 
io ;i/n-;p«t»Tia**aci**5«-|iBffft-3fca. uv*»y 

3 o&nnfr&ofc. «c#^cDswm<s^-r ># 
* * 5 x»g & xg**ga ©*k#;i^- CIS* U 
shawms ^-f >&&ffcztiT^z>m<z>m±izmf&m 

WtS6«5J:3tl/TlW6 OnmON, N* -t'X 

(N. N* -y7i-;i/- 4-75/7I-JW -N, 
N-y7i~A-4, 4' -y*75 7 - 1 , 1* 
i-MS (TPD2 32© Mtfc. CKDTPD2 

3 2iH !E?LaA»tL.TtKte-r^.. ?fclC, COTP 
D2 3 2I±f:if2 0nm©4, 4' - tfX [N — 

20 ( 1 —y-y^M -N-7acXJU757] f7i-« 
(NPDI) £j6ft&L.Jfc<, £®NPDKH0E?Lli2IJI£ 
bTtt^r*. 1*t>\Z. ;i©NPDBU:lCffi|JP4 0 nm 
©TE*XHf» (El) &£ttlxjAgtL£. IS|B#tC|Rg 

(Dl) ft (El) K**LSStfc3 : 4 0Tlfl/fe. 
£©ittt. *3fc«£LT*tB-rs. ^JgLhJcBtJP 1 0 
nm06, 7 2, 3 - t'X (4-^7^1/ 

>- 1 — ff-7iZJW - + /*D-»J> (DMNP 

q) 5»wi;«ifc. dmnpqm«. n^&xm 

30 <h LTWf^. M7nttF-/1>hT&SL i 

(L iiHr-y-XXy-y^-ttS) tDMNPQ^TEl 
#£-ti\ tfSAI (Iftff) tLTDMNPQ :LiI 
(mmi Onm) ^^L-fc. Z.CDA 1 q : L i 

1 £^«£l±&JH|g®£^j&LWt?iELiiiT£®( 

8 c d/m' . 5£ft&)m9. 9 5c d/A(DWfi9S%«t 
#<p*lit. WMl 0 0 0 c d/m' iCT— 3t«oft8K»i£ 
ff-pfctd^JW^^^-r-S^ (¥2l§*#ift) 200 0 
WFIW (S]«8 5 0 0 c d/m 1 &gTl;l4 0 0 Oftffl) T 
40 £tl6CD*SJ&£^ 1 (Ctk-To 

[0 0 4 5] 

[ft 8] 
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(El) 



[0 0 4 6] fom&mm2 

f&mnt&Ml lZiS^-C. DMNPQ©Rt)Oi:> 2, 3 

(4 --yy^v-y- i — f;i/-7i-;i/) 

+-9"U> (NPQl) ^ffl^fcW^f4|5lillCLTW*8E 

[0 0 4 7) l£ffl#li£0iJ3 
jSJBfllfiflll KiS^T. DMNPQCDftfcOJC. 2, 3 
-fcfX (4-^-7^U->-2 — f;i.-7irW -4-/ 
^•9-U> (NPQ2) *ffl^fc«^l-«|5l«llCbT#t8E 
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(Dt) 



[0 0 4 8) itmm i 

&JBHJ6#IHC*5UT. DMNPQCDftfcDtC. 2, 
3, 6, 7 -?h^7x-JU^7^-y-U> (TPQ) £ 

B85^JE15. OVT*> te4 7 5 

nm. MlfS8 8cd/m ! . f£5fcSj^0. led/ 
A©»fe^d^?,nfco 5 0 0 c d/m' IZT— 

^m^id^fTofctc^jim^, 2 4s#r^-e^3tix^ 

[0 0 4 9] 

[Hi] 







(V) 


warns. 


mxmm. 

(cd/**) 








DMNFQ 


6.0 


1.2 0 


1 I 8 


9.9 5 


4 0 0 0 




NPQl 


7.5 


2. 5 0 


i 3 5 


5.4 0 


2 0 0 0 




NPQ2 


6.5 


2. 50 


1 4 4 


5. 76 


2 0 0 0 


1MM91 


TPQ 


15.0 


18.3 


8 8 


0. 1 





[0 0 5 0] 



40 



